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Dear Sir: 

The article **A quantitative estimate of nonsmokers’ 
lung cancer risk from passive smoking” by Repace 
and Lx>wrey (1985) concludes that 5,000 nonsmokers 
aged 35 yr or greater die every year in the United 
Slates of lung cancer as a result of exposure to tobacco 
smoke through passive inhalation. They model the ex¬ 
posure in two microenvironments: at home and at 
work. In an effort to determine the limitations of the 
methodology, we have re-examined their methods for 
estimating the exposure in the home. This seems to be 
justified, since they use the same strategy for both 
environments. This strategy can be summarized as fol¬ 
lows: 

1. Calculate the number of cigarettes smoked in the 
environment. 

2. Use a theoretical model to translate this into a 
burden (uptake of particulate matter in mg per day). 

3. Calculate the probability that a nonsmoker will 
receive this exposure. 

Weaknesses on all three levels will be illustrated in 
this communication. 

Inflated Estimate of Per-Person Cigarette 
Consumption 

In paragraph 2 of Appendix A2 the authors assume 
that the average habitual smoker smokes 32 cigarettes/ 
day. This rather high estimate of daily consumption 
was apparently abstracted from Repace and Lowrey 
(1980) in which they obtained a smoking rate per 
smoker-waking h of 2 cigarettes. 

Hence, 32 cigarenes per day is calculated from an 
average rate of 2 cigarettes/h and 16 waking h/day. 
We prefer the estimate given in the 1980 National 
Health Interview: Survey Smoking Supplement of 
21.7 cigarettes/day. If one corrects not only for this 


inflated estimate of cigarette consumption per day, but 
also for the incorrectly calculated percentages derived 
from Table AI (33.75, 46.25, and 78.12% instead of 
34.4 , 45.9, and 81%^ respectively), it can be calcu¬ 
lated that 14.0 cigarettes are smoked by the average 
woman in the home, while 7.3 arc smoked by the 
average man. 


In the next paragraph the authors derive an estimate 
of the number of cigarettes smoked in the average 
U.S. home. Drawing on statistics generated by Bon¬ 
ham and Wilson (1981), they correctly indicate that 
62% of U.S. homes with children contain one or more 
smokers and subsequently infer that of these homes 
(i.c., homes with smokers) 40% have two smokers, 
while in 33.5% the husband smokes, and 26.5% the 
wife smokes. Using these figures and the total number 
of cigarettes smoked at home as a basis, they calculate 
that 22 cigarcttcs/day arc “estimated to be smoked 
daily in the average U:S. home.” This estimate, if it 
is valid at all, can only be applied to homes with 
children, where one or more smokers arc present. This 
can, by no means, be regarded as the average U.S. 
home. Using our baseline smoking rate the value is 
14.6. 

They subsequently assume that everyone of these 
cigarettes exposes a nonsmoking adult. This assump¬ 
tion implies that the housewife is always accom¬ 
panied, and that, in the case where both husband and 
wife smoke, a diird adult lives in the home. This as¬ 
sumption is by no means a conservative one. 

It seems, however, that a method could be devised 
by which a more realistic estimate of household ex¬ 
posure in cigarenes per day could be calculated. If, 
f^or example, one anempts to calculate the number of 
cigarenes smoked in the home, which have the pjoicn- 
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rial of exposing a second adult, one is led to the fol¬ 
lowing calculation 

0.40 X 0 + 0.265 X 7.3 + 0.335 x 7 3 = 4.4 

40% of the homes, containing at least one smoker, 
contain in fact two smokers. These adults cannot be 
regarded as being primarily exposed through one an¬ 
other's smoking habit (i.c., 0.40 x 0). Similarly, if 
only one adult smokes, then the only time that their 
smoking can expose the other adult is at those points 
in time when they are both occupying the house. 
Hence, the 33.75% of the waking day spent in the 
home by the man is the limiting factor. We calculate 
that 7.3 cigarettes arc consumed in these 5.4 h (i.c., 
0.265 X 7.3 for women, 0.335 x 7.3 for men). Only 
4.4 (30%) of the 14.6 cigarettes smoked at home can 
reasonably be attributed to exposure of nonsmoking 
adults. 


Doubtful Theoretical Modelnot Clearly Applicable 

The authors culminate their derivation by estimating 
the average exposure to particulate matter in mg/day 
for an adult nonsmokcr. The equation used was orig¬ 
inally published by the authors in 1980 (Repace and 
Lowrey, 1980). 

In that article it is clear that the derivation of this 
formula depends upon two important simplifications 
of the smoking process: 

1. Smoking as a statistical process. 

In deriving the model, the authors assume “that smok¬ 
ing is a random process when it occurs among large 
groups." The authors, however, use the model in sit¬ 
uations in which only a single smoker is present (i.e., 
the home), hardly one that can be regarded as charac¬ 
teristic of large group phenomenon. 

2. Pollution equivalent to steady state levels. 

A single smoker in a small room may produce a rela¬ 
tively constant level of pollution. The authors, how¬ 
ever, assume that this constant level is equivalent to a 
theoretically derived "steady state", an assumption 
that has not been substantiated. 

The application of this formula may be appropriate. 
However, it is incumbent upon the authors to offer the 
reader a demonstration of the fact that the assump¬ 
tions, upon which it is based, can be massively vio¬ 
lated without loss of validity. 


Questionable Choices With Regard to Application of 
the Formula 

Even if the equation is theoretically correct, which 
we doubt, it is incorrectly applied. As stated earlier, 
there is simply no basis to assume that an adult non- 
smoker will be exposed for every hour of the waking 
day in every home where cigarette smoking lakes 
place. Consequently, the authors' assumption that, if 
an adult is exposed, he or she will be exposed 16 h 
every day, is a dramatic inflation of an already inflated 
estimating procedure. From our calculations, a value 
of 5,4 h would more likely be appropriate. 

Finally, the authors suggest that the probability of 
exposure is 62% for an adult nonsmokcr. As reported 
earlier, this does not seem to be a correct estimate. 
Not only does it fail to account for the possibility that 
there are single parents, but it also includes as exposed 
those homes in which both parents smoke. Since we 
have no data for the p>ercentage of single parents in the 
U.S. population, we will assume that this effect bal¬ 
ances the number of times that a third adult actually is 
present in the home, where both parents smoke. Still, 
since 38% of the surveyed homes had no smokers, 
and 25% had two or more smokers, it seems far more 
reasonable to assume that the probability of exposure 
is 37% (100% - 38% - 25%). 

Conclusion 

Our examination has shown that the figures derived 
by the authors arc based upon incorrect theoretical 
assumptions and inflated empirical estimates. The 
other calculations, contained in their paper, suggest to 
us that the tendency to choose inflated estimates with 
regard to exposure in the home was consisianily fol¬ 
lowed. As a result, one must conclude that the esti¬ 
mate of 5,000 lung cancer deaths per year in the 
United States, due to exposure to ambient tobacco 
smoke, does not represent an accurate assessment of 
the problem. 
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